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ABSTRACT 
Colour icone of the mast important quality atubutes affecting the consumer's acceptance of food Natural clas are pigments 
‘made by ing organisms andthe tee most important beng tevapyos, etaterpencids and flavonoids The tems pigment” and 
"aye" ae efter used interchangeably Stl speaking pigment are asoublein the Qven medium, whereas dye soluble, Betanin 
isthe main colting compound present in fed beevaot juice color Historia, I has imparted addtional color to wines. The 
‘olourngs responsible forthe rel hue of re beet juice are a group of moles calla betalains. This group of pigments contain 
the ed and yellow pigments koown as betaryanins and betaanthins, respectively Bees cootain asignfiant amount of vitamins A 
tnd C and ls eacum, kon, phoephorus, possum, protein and carbohydrates. Thy are ako high in fla, etary fee and 
‘eonidants and have high betaine which uted to lower tan levels of homocysteine (Hy) which contributes othe developmant 
ot heat disease, stoke ad peripheral vascular disease. The present study compiss af exvacton of beaai pgment flowed by 
Pytacamial Analy, Estimation of Flavonoids and Eselusion of Antioxidant capacy by Phasphamoldenum method, Salty 
of he Beta pigment was checked agaist Temperature and pH ad the pigment was pure using Column Chomatography and 
one by Thin Layer Chromatography. the pigment was finaly apple toa natural food to testis sgnifience 


Keywords: Natual Colour, Beets Betasin pigment, eta vulgaris and Colouring Dye 
{INTRODUCTION 

‘The mast important member of he tetapyrls is cMrophyl which sound nal higher plans Cattenoids are tevaterpenois 
that ae as ubiquitous as color a chlrophysnce they to ae pat of he photouymhetic appara aya et al 2008). They ko 
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ve the yellow-evange-ed cole of clo to many fasts Anthocyanins ate 2 group of Navonlds which provide the ed-purse 
shade of many fats, particular bere 9, staubesties, eldevberes and black cura) Other important dasses of colorants a 
atraquiones (ermine, ac kare and made an the betas beetrot) (Sor-Yann Chen ea, 2007 

eta vulgaris 2 herbaceous biel, rately, perennial plant with ely ses growing to 1-2 ett alt comes under the 
fami Chenopodacese commonly cal a able beet garden beet, red or goden beet oF Informally a5 beet Stack ets, 2003, 
The leaves ae hear-shapad, 5-20 cm lang on wid pants. The lee ae produced n danse spk; each Nowar ke very smal 3-5 
rm dante, geen orig ede wth five petal they ate wind potnated. The ut acter of hadnt (Ca et al, 2001). 
Thay are mainly grown for ter ebe taproot. However, other culated vais suchas the laf vegetable chard as well asthe 
root vegetable sugar hee suse fr praduction of table ugar, and mangewurzel, 2 fdr crop (Bye and Howard, 1982) Thee 
recogo.ed subspeces include Beta vulgaris subsp. vulgar, Beto vulgaris subsp, maritime, known asthe sea beet ound voughout 
the Medteranean the Alanic cast of Europe, and Kashi and Beta vulgare subspadoneni ecurs fom Greece to Sila 
(pzetedo, 2009) The rots ate most comment deep red-pupl in cole, but come ia wide vary of ether shades, ncaing 
olden yellow ad red-and- white sid Figu. 

Sees ae teadly avaiable fr food and beverage manufactucets and ate avalable lo two pinaty fom: Ground Dehydatad 
Bees the dehydrated beet vegetable which s ground inte a powder and Beet ice the juice fam the red beet, which can ase be 
Spray cid into powder form, Betalains do have exallent ight sabaty ad exelent pl stably (Cethana etal, 207). General, 
betalain colors wil nt fades lat (Goncahes etal. 2013), Unite anthocyanins, beaains donot change in hue i response to 
diferences nthe pH of foods and beverages. Th have enocmous medial appcation (Batolon tal, 2013). elalains gute the 
slim neg of one's land vessels ad helps ta reduce the lflammation that makes the blood sticky and results in dos reduces 
bad choesteol and stongly educe aided LDL chalesteto gue 2 pratects calls fom touns and quads various types af 
cells partial bran cals, fom hatfl tans known to tigger tumor. protects the ver and provides impertant protection 
from toxin tha ety impact on your vermis tos it quads the body against unsafe toxins that tveaten celular heh 
resut in ilammatinn as well as wigger a whole host of dseases (Goncalves eal, 2013, 

‘The stably of betalains dictates thelr ange of foed clowning appleabans Bellin extracts need 10 be tested with care 
because they ate Sensitve to emviconmentalconions partculy pH, heat light, mosure and oxygen (Delgado-Varas et al, 
2000). These environmental actos can cause dsolration af the paments under averse conditions. The ed pigment bean for 
example, degrades on exposure to ak, bight Ught and high temperatures o  lght brown colour This discolouration is pataly 
eves f adverse conditons ate only temporary (Degen and Wiserhate, 200). 

‘Seti coleuration is unafete by pH in the range 3 to TA (ai to seta). Hettot extracts in most foods wil thetefore 
ot col a5 2 dec result of (lr eta, 1955 The optimum pt for both betacyanin and betacanthin pigments causa 
the sghty aii 50 - 60 range. The colour af fed beetroot exract changes fom fed towards blu as pH increases above 70 Root 
issue exposed to high  altaline pH (75 - 85) becomes discolored. Cut heetoot retains its purpl-ed clout wll in sie 
Selutions such as malt vinegar (acetic ac). The ce od for bistes and bins ofthe shia and asa decoction \n water and 
\inegor clases the dandruff and ieieves running See and ucts, Ra! best ce suse to cue yellow jaundice and when the 
lef uo the neti, hap forging in the eats and wothaches.Lidne kolated frm sugar beste can be used along 
wth omege-2 to alleviate depression, is a flctve detox and aa utd in he eatment of AIDS. Aaetoot pig i used 
omar asa food dye. changes colour whe head 2 It Ute only in e-ceam sweets andthe confectionary, butte 
both cheyp and has no bnown alge side-effects The use of bo-clorants may show benefte over synthetic colour, Natural dyes 


fe as toxic, less polting lass heath hazardous, non-crcinogenc and nan-poanous and prevent conc dates such at 
prostate cance. In adltion to 1s, they are harmoniing clout, gn, sft and subi, ad cesta test elect Most of ther 


‘He water-soluble which facitats ther incorporation into aqueous food stems. These quales make natural fod colorants 
active Above all they are enwanment faendly and can be tecyed alter use. Tus, they atibute to food-both fr aesthetic 
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‘alue an for qualty judgment and also they ter to yell patent postive health ellects, a hey possess potent antosdant and 
Improve visual saxty propeties (Gaerne and Goldman, 2008, 


2. MATERIALS AND METHODS 
2.1. Extraction of Betalain and Anthocyanin 

‘Aqueous ethaol (050) 00m eet root ft (pele) -1009 were the mateals required, Extraction of pigment was achleved by oy 
homagerzatin a ual ato of sample and slvents (1/15/1009 ofthe paced fut of beet oot was weighed and macerated 12 
wth 100 soles (OM, aqueous ethanol SDS0} for 15 mieutes. he aqueous mitre was entifuged at 12000 rpm at 'Cfor 
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20 min The superatant was taken and conceited using rocker. The ethanol was remaved ater concentration process and 
samples wee kept ina rbot 
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2.2. Phytochemical Analysis of Betalan Extract 
To 2ml ofthe act 2ml of dstiled water was added followed by few drops 1% lad acetate Formation of white precipitate 
Indicates the presence of tanains ml ofthe extract was shaken vigorously wih Tm of tiled wate latest tube and warmed, 
The formation of sable fam, honey comb ike shapes indicates the presence of saponins. To 2ml of the exact few dope of 
scetone was added It as then kept in waterbath to evaporate acetone After evaporation bong water was added aod then it was 
ood tas followed by the adion of Sm of 20% NaOH. Appearance of yellow colouration ndcaes the presence of flavonoids 
To 0S ofthe extrac Wl of tied water and 5-8 droge of flings soliton wes added and hested aver water ath, Appesance 
of bik ed indicates the pretence of reducing sugars, To 2m af the extract 1m of NAOH was aca and shaken vigorously 
followed by sddtion of small amount of dled water Formation of white precpiate dates the presence of vlatle al Saf = 
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each entract was mised in lof elrafonm a concerted sulphe acl (Si) was carey added to frm a yer. Are 
brown colouration af the inteface was frmed to show positive ets forthe presence of terpenois 


2.3, Estimation of Flavonoids 
‘5% Sodium Nite, 10% Aluminum Chloe, Sodium Hydroxide, tiled wate ard Volumetric ask were the matt requed. An 
‘siquot (1m af extract (cancentation 1 mgi) was added oO mi volumetric lak cantaning 4 of tiled HO, To thi 3 mi 
5% NaNO, was added and rnuts later 03 ml 10% AlCl was added After 8 mintes, 2 ml of IM NAOH solution was added 
Foal the ttl vlume was made yp o 10 ml wth sted H,0, The solution was well mized. The absorbance was measured at S10 
hn against the cont. Control was prepared nthe sme manner nly wth replcng the extract wih died wate, 


2.4 Evaluation of Antioxidant Capacity by Phosphomolybdenum Method 
Test tubes, Colorimeter, 5M Sulphuric acd, 28m Sedum phosphate, dm Arnmenium molybdate and Dsiled war wee the 
ragqured mater. An alqut of 03 ml af eampe solution was combined wth 3 ml af raagent elution (6 M sul ae 25 mM 
Sedum phosphate and 4 mM armenium molybdate). The tubes were capped and weubated in abolng water bath at 95° fr 90 
rnin. Alter the samples had cooled 1a roam temperature the absorbance ofthe aqueous Solutio of each was measured at 695 am 
oat blank in colette pial blank Solution containing tof agent sluton andthe appropiate vlume af the same 
elven ued fr the sampla was incubated under same condos as rest of the sample. For samples of unknown composition, 
water-soluble antoxdant capacity was expressed as equaaans of ascorbic add 


25. Stability to Temperature 
Heat sabilty was evaluated by exposing the calor exacts to diferent temperatures sch as AC, SO", 6O"C TOC. and BOC for 
diferent ne peiads ofS 10,15 and 20 minutes. Aer every Ueatment the extract wete Immediately coled. The absorbance of 
beet aot enact wa aad at $270. 


26. Stability to PH 
HCI-.1M and NaOH -0. wete the reagents equted. The pH ofthe acs was adjusted using .1M HC and OTM NaOH, The 
piranges of 20, 40,60, 8, 10 ar 120 were ane, The absorbance of beet oot etact was read a 7am, 


2.7. Purification of Pigments Using Column Chromatography 
‘hen a mite of moble phase and sample ob sepzated re ivodue rm tp of he col, nd cmpanet of 
nite rave wth fern rates Those wth owe afty and adsorption o staan phase mavefe ad elite oe le 
those wth greater adsorption afiny move or vavel aver and get luted ut last A ere glass elma wth a Ana atthe 
botom en oton, Sea gel (120 mesh Son Ethan: Wale ~ 8:2} aod sample ere the mate equed. The btn 
raced sing ethanol was concerted wing rocker belo pueaton. Anal gas clunn as late and wes plugged 
eth asa piece of cotton, The clu was mote an he stand 25 of eh sie ge (20 es) was taken 2 250m eater. 
100 i of Solent was poured nto the bake ad tured wel using a lass ro to mae ry ofthe sca. The ry was poured 
tt the clun The conical ak ws placed below he mune cnn and he excess oven was aie out The sohent was 
lta for ow ties unt the coun gat wel packed. The ka was coed when the lave ofthe sven eched jst above the 
Sete sca ge The sample was wasted Ito the solvent layer above the sca gel the packed clu, The clunn was 
Conia fled wth ehanl and was etd ntl he pre ns down th clu. The etn wit performed wih th se 
binary cavect igus ata lw cate of mln. Aste eon progeies the pigment eter out of he column ac as 
Coben conical ast. The sea gel 60 column was no egeneated. The pgmentscolected fom the column ate then 
Concetrated by enon the solvents ng rocker. he pigments lf behind nthe ound botomad ak ar once ate 
treed and tore 


Table 
PRVTOCREMICALTEST BEET ROOT Theta vulgar 
FLAVONOTEE + 
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REDUCING SUGARS + 


2.8. Contfirmatory test for Betalain Pigments 
“Thin Layer Chromatography 

TLC works an the pinple of capilay acton. Separation acaus as each component, being lifeent in chemical aa physi 
composition interacts with the stationary and mabe phases toa diferent degree, cating the inva bands an the pate. The 
Fetardatin facto, valu s used to chaacteze and compare companents of various samples TLC plats, apllary tubes, bear, 
sample, Solvents - 1% Ha for Betacyanin were the materials tequved. A TLC plate was taken ad witha pena line was draw 
pproumataly 1 cm fom the shot ee of the TLC pate. Care was taken nat to serape the coatiog ofthe plate. With acaplary 
tube, the sample was spoted on the TLC pate. The spat was labeled at the op ofthe TLC plat. The sample was applied othe 
sane pice a east 3tnas a ntl the spat lead wsbla. The hvmatography chamber wa filed toa depth of appronimaaly 
15 emuth he 1% squeous HCI or etacyani pigment. The TLC pate was paced inthe cvamatography chamber wth the sample 
sot toad the boltam, The sample pote ensued 1 be above the lve ef the slvnt and the chamber was closed The late 
‘et alowed to rain undturbed ut the covet reaches to wthin 1 em ofthe top. The plate was rernaved frm the chamber 
sl mediately the solvent was marked in rat using a pencl The distance fram the spating Une org) ta the centr of each 
Spot and fom the spotting line to the solvent font was immediately measured an ecrded and each component was identified 


value = distance from agin to compan pot 
distance fom origin to solvent font 


lmmobiestion of Betalain Dye 
(alaum Corie - 4, Soar Chloride 01, Solum Alginate 359 and Syiage were the mates required, 43 Ca, by weight 
bd gm af CaCl i mised nto 100 mal water. By using magnetic ster the Solution was mised prope. Alte the sting the 
salu was apt at 4 deg centigrade for 2 hours, 0.1N NaCl sodium alginate solution which e prepared by adding 068g of 
NAG med into TOO ml water To this mtu 3.5gm of Sodum Alginate i ited andthe Scluton Is Kept for incubation. Aer 
Incubation 2 4% ofthe sample ead in 1 of TN Nl oc alginate soliton, Fly Cal: Ie taken in beaks ad by 
liking a stinge Sodium alginate salon ofafarent colour added cop by op ino cere bakers 


‘Application of Natural Dye in Food 
‘ter he pigment was removed kom the ethanol using rocker, 12 ml of hetalain pgment was apple inthe cud The soation 


tune rd in clo. wae then stove nthe efigaratoc a 20°C 


23. RESULTS AND DISCUSSION. 


Pants envacs constitute an important souce of acive natural products which dlr widely In terms of stucures, Boogie 

Properties and mechanisms of ations. Betalain showed the presence af tanins, saponins Navonlds reducing sugars and 

expends (Fue 3-8 Graphs 1-4 Table 1 Ly 
4 

23.1. Estimation of flavonoids in beetroot (Beta vulgaris) extract 

The flvonald content n betas ws found tobe 4.4 yl (Gap 0, 

£22. Antioxidant capacity of beetroot (Beta vulgaris) by phosphomalybdenum method 

The anondant capac of bet ot Beta vulgaris) was found to be Spa (raph 2). 

£23, Stability Tests of Betalain and Anthocyanin Pigments B 


Betalain : twas observed that increase in temperature, decreases the color signin. AS the duration of Nesting ceased 
prominent ae in color observed The betalaln wa sable ny at 20°C (Graph 3), - 
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31.4, Stability to PH in beet root- betalain (Beta vulgaris) 
Betaain: The table pt range of betalin was ound 1o be 30-70. Pgment was degraded beyond this range So thete was constant 
ecraee incor to trown (raph 4. 


35, Purification of Betalain from beet root (Beta vulgaris) by column chromatography 

Puvfieation was sucestuly done i betalin samples of beet ot. The samples gets seperated into two diferent compounds 
namely ted coleced betacyanin hich & the major pigment present ia beet rect and yliow colored betatanhn which sa minor 
pgment(figues 9-11) 


3.6. Confirmatory test of Betacyanin 
“Thin ayer chromatography of Betacyanin plgment from best root (Beta vulgaris) 


vale = tance fm ain to component got 
stance fom engin 1 solvent foot 


‘The compound was confimed te be belacyanin Since the Ralue was found ta be sina to that of the previous war dane on 
betayann the Rival of betacjann determined 098 (igure 12 Table 2, 


Immobilation of Betalain 
Wen diesen coloured Sodium Alginate solutions i added drop by op into diferent beakers containing CaCl diferent clout 
of beeds ae formed, Enzymes canbe safely preserved by natural yes Using the chemical de for enzyme presevation technique 
may affect the chemi nature of the presening enzyme which leads to some changes in ena acy. But if we use dye 
fected from natura materls does afet the nature af enzyme. Thus Natural dye has no harmful fect on health Figures 
8 


‘Application of Betalein Pigment in Food (Curd) 
The curd as clouted using betalan and anthocyanin pgments Natural dyes can be use In vaous food mates because Its 
ron-te and hae no hal effects, Since untae to conditions such a temperature and pi i mantained i the comect 
conditions gue 1). 


4. CONCLUSION 
Betis are set to become nreasingly important as nuracetcalngeints ood marketed tetra heath benefits) as 
they replace synhatc food colorings, The betalains have a numberof hath-gvog properties. nfuslone of betaine from the 
haat ‘of Hougainilaca mixed with hone, for example, are used to west coughs i pars of Meio. Some antval and 
stimcrbil activity has bee attbuted to betalains This has evolved agaist vial and microbial pathogens. Red pment hasbeen 
Shown tobe active, fr example against Pythium, a pathogen fun of beets This anvil and antimicrobial activ could alsa be 
beneficial in medical terme, The msn focus of lleres, however, hae recerly baen on btalain pigments as anondant, The 
presence of betaine meas that beatoot hae «sang antokdan activity than rast vegetables Anloidants nthe det redice 
the ws of eatlovasclr disease and cancer. The flowing chapter looks a the heah benefits of consuming bettot In more 
etal The stably of beans dats tha range of fod colouring appcations. Despite having lower stably than sydhaic 
food colorings, bean pigments ae widely used in food products. Sean pigments are parca suitable for use in food 
products with a shor shal, that have been produced with minimum haat weatment and that are packaged ina dy state under 
reduced lvls of light cxygen aod hum. Nawal food colouings ae undergoing a rewal within the food indus. Recent 
heat scares have centred sound the presence ofthe banned sythaticred dyes Sudan 1 ad Para Rad in fonds. Natura pigments 
sch as betalans may therefore become loceasingy used In food products, Methads are being developed to improve the 
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Production of betlain in bees though plant breeding, and cel tssue cute and biotechnology Ia addon 1 nceasing the 
‘quantity and quality of etal, the utimate aim sto umprove the stbity of betalan mlecls In food products Thus the 
prevent study has proved that betalain pigment wth 6 toi side eff (nthe human body can undoubtedly be fresno a 


otra and oe aterative to sytatc ed colouring. 
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